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METHOD AND APPARATUS FOR
MODULATION AND CODING SCHEME
CONFIGURATION BASED ON HIGHER

LAYER PARAMETER

This application 1s a continuation of International Appli-

cation No. PCT/2020/136444, filed Dec. 15, 2020, which
claims prionity to Chinese Patent Application No.
202010089169.4 filed with the China National Intellectual
Property Administration (CNIPA) on Feb. 12, 2020, the
disclosure of each of which are incorporated herein by
reference in their entirety.

TECHNICAL FIELD

The present application relates to the field of wireless
communication networks, and specifically, to a configura-
tion method and apparatus, a recerving method and appara-
tus, a device, and a storage medium.

BACKGROUND

In Narrowband Internet of Things (NB-IoT) technology
of Release-16, the maximum modulation scheme supports
quadrature phase-shift keying (QPSK) modulation. In
Release-17, NB-IoT upgrades the maximum modulation
scheme to 16 quadrature amplitude modulation (16QAM) to
support higher data transmission rates. However, when the
maximum modulation scheme 1s upgraded from the QPSK
modulation to the 16QAM modulation, the modulation and
coding scheme (MCS) 1n the related art cannot satisiy the
modulation and coding requirements of data.

SUMMARY

The present application provides a configuration method
and apparatus, a receiving method and apparatus, a device,
and a storage medium.

In an embodiment, the present application provides a
configuration method. The configuration method includes:
sending a higher-layer configuration parameter; determining
an MCS set based on the higher-layer configuration param-
cter; and configuring MCS of data based on the MCS set.
The higher-layer configuration parameter indicates whether
data transmission supports a 16QQAM modulation scheme,
and the MCS set includes at least one of: a first MCS set or
a second MCS

In an embodiment, the present application provides a
receiving method. The receiving method includes the fol-
lowing: receiving a higher-layer configuration parameter;
and determining MCS set based on the higher-layer con-
figuration parameter.

The higher-layer configuration parameter indicates
whether data transmission supports a 16QAM modulation
scheme, and the MCS set includes one or more of: a first
MCS set or a second MCS set.

In an embodiment, the present application provides a
configuration apparatus. The configuration apparatus
includes a sending module, a first determination module and
a first configuration module.

The sending module 1s configured to send a higher-layer
confliguration parameter.

The first determination module 1s configured to determine
an MCS set based on the higher-layer configuration param-
eter.

The first configuration module 1s configured to configure

an MCS of data based on the MCS set. The higher-layer
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configuration parameter indicates whether data transmission
supports a 16QAM modulation scheme, and the MCS set
includes one or more of: a first MCS set or a second MCS
set.

In an embodiment, the present application provides a
configuration apparatus. The configuration apparatus
includes a receiving module and a second determination
module.

The receiving module 1s configured to receive a higher-
layer configuration parameter.

The second determination module 1s configured to deter-
mine an MCS set based on the higher-layer configuration
parameter.

The higher-layer configuration parameter indicates
whether data transmission supports a 16QQAM modulation
scheme, and the MCS set includes at least one of: a first
MCS set or a second MCS set.

In an embodiment, the present application provides a

device. The device includes one or more processors and a
memory.
The memory 1s configured to store one or more programs.
The one or more programs, when executed by the one or
more processors, enable the one or more processors to
perform the method of any of the embodiments of the
present application.

In an embodiment, the present application provides a
storage medium. The storage medium 1s configured to store
a computer program, where the computer program, when
executed by a processor, performs the method of any of the

embodiments of the present application.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a structural diagram of a wireless network
system according to an embodiment of the present applica-
tion;

FIG. 2 1s a flowchart of a configuration method according
to an embodiment of the present application;

FIG. 3 1s a flowchart of a recerving method according to
an embodiment of the present application;

FIG. 4 1s a structural diagram of a configuration apparatus
according to an embodiment of the present application;

FIG. 5 1s a structural diagram of a receiving apparatus
according to an embodiment of the present application; and

FIG. 6 1s a structural diagram of a device according to an
embodiment of the present application.

DETAILED DESCRIPTION

To make the objects, solutions and advantages of the
present application more apparent, a more detailed descrip-
tion 1s given hereinafter to illustrate embodiments of the
present application in conjunction with implementations and
drawings. It 1s to be noted that if not in collision, the
embodiments and features therein in the present application
may be combined with each other. The steps illustrated in the
flowcharts among the drawings may be performed by, for
example, a computer system capable of executing a set of
computer-executable instructions. Moreover, although logi-
cal sequences are illustrated 1n the flowcharts, 1n some cases,
the 1llustrated or described steps may be performed in
sequences different from the sequences described herein.
The technical solutions of the present application may be
applied to various communication systems such as Global
Systems for Mobile Communications (GSM), Code-Divi-
sion Multiple Access (CDMA) systems, Wideband Code-
Division Multiple Access (WCDMA) systems, General
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Packet Radio Service (GPRS), Long Term Evolution (LTE)
systems, LTE Advanced (LTE-A) systems, Universal
Mobile Telecommunications System (UMTS), 5th Genera-
tion mobile communication (5G) systems and the like, and
the embodiments of the present application are not hmlted
thereto. In the present application, the 5G system 1s used as
an example for description. The embodiments of the present
application may be applied to wireless networks of different
standards. Radio access networks may include different
communication nodes in different systems. FIG. 1 1s a
structural diagram of a wireless network system according to
an embodiment of the present application. As shown 1n FIG.
1, the wireless network system 100 includes a base station
101, a user equipment (UE) 110, a UE 120 and a UE 130.
The base station 101 performs wireless communication with
the UE 110, the UE 120 and the UE 130, respectively.

It 1s to be noted that 1n the embodiments of the present
application, the base station may be a device capable of
communicating with a user terminal. The base station may
be any device having a wireless transceiving function,
including, but not limited to, a base station (NodeB), an
evolved NodeB (eNodeB), a base station 1n the 5G commu-
nication system, a base station in a future communication
system, an access node 1n a Wi-Fi1 system, a wireless relay
node, a wireless backhaul node and the like. The base station
may also be a wireless controller 1n a cloud radio access
network (C-RAN) scenario, the base station may also be a
small cell and a transmission reference point (TRP), and the
embodiments of the present application are not limited
thereto.

In the embodiments of the present application, the user
terminal 1s a device having a wireless transcerving function.
The user terminal may be deployed on land, for example, the
user terminal may be indoor or outdoor, hand-held, wear-
able, and vehicle-mounted. The user terminal may also be
deployed on the water (or example, on a ship). The UE may
also be deployed 1n the air (for example, on an airplane, a
balloon, a satellite and the like). The user terminal may be
a mobile phone, a Pad, a computer having a wireless
transceiving function, a virtual reality (VR) terminal, an
augmented reality (AR) terminal, a wireless terminal for
industrial control, a wireless terminal for self-driving, a
wireless terminal for remote medicine, a wireless terminal
for smart grid, a wireless terminal for transportation safety,
a wireless terminal for smart city, a wireless terminal for
smart home and the like. The application scenarios are not
limited to the embodiments of the present application. The
user terminal may also be referred to as a terminal, an access
terminal, a UE unit, a UE station, a mobile station, a mobile,
a remote station, a remote terminal, a mobile device, a UE
terminal, a wireless communication device, a UE agent, a
UE device and the like, and the embodiments of the present
application are not limited thereto.

In the NB-IoT technology of Release-16, the maximum
modulation scheme supports QPSK modulation, and the
peak rate of the QPSK modulation scheme 1s 126.8 kilobits
per second. In Release-17, NB-IoT upgrades the maximum
modulation scheme to 16QAM to support higher data trans-
mission rates. However, when the maximum modulation
scheme 1s upgraded from the QPSK modulation to the
16QAM modulation, the existing MCS cannot satisiy the
modulation and coding requirements of data, and a new
MCS 1s required. Therefore, in order to support the 16QAM
modulation of NB-IoT, a new MCS table needs to be
defined.

In an embodiment, the present application provides a
configuration method. FIG. 2 1s a flowchart of a configura-

5

10

15

20

25

30

35

40

45

50

55

60

65

4

tion method according to an embodiment of the present
application. The method may be applied to the case of
determining the MCS of data based on the modulation
scheme. This method may be executed by a configuration
apparatus provided by the present application, and the
conflguration apparatus may be implemented by software
and/or hardware. The method 1s applied to a first commu-
nication node.

As shown 1n FIG. 2, the configuration method provided
by this embodiment of the present application mainly
includes S21 and S22.

In S21, an MCS set 1s determined based on a higher-layer
configuration parameter, where the higher-layer configura-
tion parameter indicates whether data transmission supports
a 16QAM modulation scheme, and the MCS set includes

one or more of: a first MCS set or a second MCS set.
In S22, an MCS of data 1s configured based on the MCS

set.

In this embodiment, the first communication node may be
any base station. In this embodiment, the MCS set may be
a correspondence among an MCS, a modulation scheme and
a transport block size (TBS). Specifically, the MCS set
includes multiple MCSs, and each MCS corresponds to one
modulation scheme and one TBS. In the first MCS set, the
highest modulation scheme 1s 16QAM. In the second MCS
set, the highest modulation scheme 1s QPSK.

It 15 to be noted that the first MCS set and the second MCS
set are for distinguishing sets corresponding to different
modulation schemes, are not intended to define two actual
sets, and may also be two subsets 1n one set or two different
correspondences 1n one set. The first MCS set and the second
MCS set are expressions for distinguishing from each other
and are not intended to limit the protection scope of the
present application.

In this embodiment, the MCS set may be represented 1n
the form of a table or 1n other ways, and this embodiment 1s
intended to be illustrative and not limiting.,

Further, the first communication node determines an MCS
table based on the higher-layer configuration parameter and
then configures the MCS of the data based on the MCS table.

The higher-layer configuration parameter 1s configured by
the first communication node, and the specific configuration
mode 1s not limited 1n this embodiment.

In this embodiment, the MCS set includes T MCSs, and
cach MCS corresponds to one modulation scheme and one
TBS. Therefore, when one MCS 1s determined, the TBS and
the modulation scheme of data may be determined. When a
communication node configures the MCS of data, one of the
T MCSs 15 selected to code and modulate the data.

In this embodiment, the highest modulation scheme of the
first MCS set 1s 16QQAM, and the highest modulation scheme
of the second MCS set 15 QPSK.

The second MCS set 1s an MCS set defined 1n the standard
protocol of Release 16 (the latest version available).

It 1s to be noted that 1n NB-IoT, the second MCS set
satisfies the following correspondence: MCS indexes 0 to 13
correspond to TBS indexes 0 to 13, respectively, the modu-
lation scheme 1s QPSK, and the indexes are serial numbers,
where the TBS 1s the number of bits of one data transport
block.

In the TBS table, different TBS indexes correspond to
different TBSs, and the TBS table 1s defined 1n the existing
standard protocol.

In an example embodiment, the operation where the MCS
set 1s determined based on the higher-layer configuration
parameter includes the following operations.




US 12,244,409 B2

S

In a case where the data transmission supports the
16QAM modulation scheme, the MCS set 1s the first MCS

set or the second MCS set.

In a case where the data transmission does not support the
16QAM modulation scheme, the MCS set 1s the second
MCS set.

In this embodiment, when the data transmission supports
the 16QAM modulation scheme, 16QAM may be used in
data transmission; and when the data transmission does not
support the 16QQAM modulation scheme, only a modulation
scheme whose order 1s lower than that of 16QAM may be
used 1n data transmission, such as QPSK.

Further, in a case where the data transmaission supports the
16QAM modulation scheme, configuring the MCS of the
data based on the first MCS set or the second MCS set means
that the MCS of the data may be configured using the first

MCS set or the second MCS set 1n data transmission.

Further, 1n a case where the data transmission does not
support the 16QAM modulation scheme, configuring the
MCS of the data based on the second MCS set means that
the MCS of the data may be configured using the second
MCS set 1n data transmission.

In this embodiment, since the 16Q0QAM has a higher
modulation order, better channel conditions are required
during demodulation, and poor channel conditions are not
suitable for 16QAM demodulation. Therefore, when the
higher-layer configuration parameter P indicates that the
data transmission supports 16QQAM, the first MCS set or the
second MCS set may be used to configure the MCS of the
data 1n data transmission. When the higher-layer configura-
tion parameter P indicates that the data transmission does not
support 16QAM, only the second MCS set may be used to
configure the MCS of the data.

In an example embodiment, the operation where 1n a case
where the data transmission supports the 16QQAM modula-

tion scheme, the MCS set 1s the first MCS set or the second
MCS set includes the following operations.

In a case where the data transmission supports the
16QAM modulation scheme and the number of repetitions

of a physical shared channel 1s less than or equal to a preset
threshold, the MCS set 1s the first MCS set.

In a case where the data transmission supports the
16QAM modulation scheme and the number of repetitions
of the physical shared channel 1s greater than the preset

threshold, the MCS set 1s the second MCS set.

In this embodiment, 1n a case where the data transmission
supports the 16QAM modulation scheme, the maximum
number of repetitions of the physical shared channel 1s
greater than or equal to 1024.

In an example embodiment, the number of repetitions and
the MCS set are indicated using a repetition number field in
downlink control information.

Further, 1n a case where the data transmission supports the
16QAM modulation scheme, the number of repetitions and
the MCS set are indicated using the repetition number field
in the downlink control mformation.

The repetition number field includes 4 bits of information
and has 16 wvalues, and each value corresponds to one
repetition number and one MCS table.

Further, the repetition number field includes H values,
where J values among the H values correspond to the first
MCS set, the remaimning H-J values among the H values
correspond to the second MCS set, ] 1s an integer greater
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than or equal to 1, and H 1s an integer greater than or equal
to 1.

For example, the value of H 1s 16.

In an example embodiment, the first MCS set and the
second MCS set satisfies one of the following relationships.

For the second MCS set, TBS indexes of the first MCS set
are obtained by removing N TBS indexes from the second
MCS set and adding N+2 TBS indexes to the second MCS
set, where the removed TBS indexes are less than or equal
to TBS 13, the added TBS indexes are greater than TBS 13,
and N 1s an integer greater than or equal to O.

Based on the second MCS set, the TBS indexes of the first
MCS set are obtained by reserving M TBS indexes of the
second MCS set and adding T TBS indexes to the second
MCS set, where the reserved TBS indexes are less than or
equal to TBS 13, the added TBS indexes are greater than
TBS 13, T+M=16, and both T and M are integers greater
than or equal to O.

In an example embodiment, the operation of removing N

TBS indexes includes one of the following operations.

N odd TBS indexes are removed.

N even TBS indexes are removed.

N continuous TBS indexes are removed.

In an example embodiment, in the first MCS set, the
number of MCSs corresponding to the 16QQAM modulation
scheme 1s K, and the number of MCSs corresponding to a
QPSK modulation scheme 1s L, where K 1s greater than or
equal to L, and both K and L are integers greater than or
equal to 0. Alternatively, the first MCS set only includes
MCSs for the 16QAM modulation scheme. In this embodi-
ment, the number of MCSs corresponding to the 16QAM
modulation scheme 1s greater than or equal to the number of
MCSs corresponding to the QPSK modulation scheme. For
example, when the first MCS table includes 16 MCSs and
two modulation schemes QPSK and 16QAM, the number of
MCSs corresponding to the 16QAM modulation scheme 1s
greater than or equal to 8.

In an example embodiment, the maximum TBS index 1n
the first MCS set 1s TBS 21 or TBS 22. In this embodiment,
in the first MCS table, the maximum TBS index 1s TBS 21
or TBS 22, and the corresponding modulation scheme 1is
16QAM.

In an example embodiment, for an n-band deployment
mode, 1n a case where the MCS set 1s the first MCS set, a
configurable TBS index 1s less than or equal to TBS 16.

In an example embodiment, for an in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16

MCSs correspond to TBS indexes TBS 0 to TBS 15.

In an example embodiment, for an in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to 15 TBS indexes in TBS indexes TBS
0 to TBS 16, and the 15 TBS indexes include TBS 16.

In an example embodiment, for uplink transmission, in
the first MCS set, MCS 1ndexes MCS 0 to MCS 10 corre-
spond to TBS indexes TBS 0 to TBS 10, respectively, and
the modulation scheme corresponding to the MCS indexes
MCS 0 to MCS 10 1s the QPSK modulation scheme; and
MCS mdexes MCS 11 to MCS 15 correspond to TBS
indexes TBS 9 to TBS 13, respectively, and the modulation
scheme corresponding to the MCS 1indexes MCS 11 to MCS
15 1s the 16QAM modulation scheme.

In an embodiment, the present application provides a
receiving method. FIG. 3 1s a flowchart of a receiving
method according to an embodiment of the present appli-
cation. The method may be applied to the case of determin-
ing the MCS of data based on the modulation scheme. This
method may be executed by a receiving apparatus provided
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by the present application, and the receiving apparatus may
be implemented by software and/or hardware. The method 1s
applied to a second communication node.

As shown 1 FIG. 3, the receiving method provided by

this embodiment of the present application mainly icludes
S31 and S32.
In S31, a higher-layer configuration parameter 1s recerved.
In S31, an MCS set 1s determined based on the higher-
layer configuration parameter, where the higher-layer con-
figuration parameter indicates whether data transmission
supports a 16QAM modulation scheme, and the MCS set
includes one or more of: a first MCS set or a second MCS
set.

In this embodiment, in a case where the second commu-
nication node 1s a UE, the higher-layer configuration param-
cter 1s configured by a first communication node and sent to
the second communication node. The UE determines an
MCS table based on the higher-layer configuration param-
cter and then configures the MCS of the data based on the
MCS table.

In an example embodiment, the operation where the MCS
set 1s determined based on the higher-layer configuration
parameter includes the following operation: in a case where
the data transmission supports the 16QAM modulation
scheme, the MCS set 1s determined according to a repetition
number field in downlink control information.

In an example embodiment, the operation where 1n a case
where the data transmission supports the 16QQAM modula-
tion scheme, the MCS set 1s determined according to the
repetition number field in the downlink control information
includes the following operation: in a case where the data
transmission supports the 16QQAM modulation scheme and
the number of repetitions of a physical shared channel
indicated by the repetition number field 1s less than or equal
to a preset threshold, the MCS set 1s determined to be the
first MCS set; and 1n a case where the data transmission
supports the 16QAM modulation scheme and the number of
repetitions of the physical shared channel indicated by the
repetition number field 1s greater than the preset threshold,
the MCS set 1s determined to be the second MCS set.

Further, in a case where the data transmission does not

support the 16QAM modulation scheme, the MCS set 1s the
second MCS set.

In this embodiment, when the data transmission supports
the 16QAM modulation scheme, 16QAM may be used in
data transmission; and when the data transmission does not
support the 16QQAM modulation scheme, only a modulation
scheme whose order 1s lower than that of 16Q0QAM may be
used 1n data transmission, such as QPSK.

In an example embodiment, the operation where 1n a case
where the data transmission supports the 16QQAM modula-
tion scheme, the MCS set 1s determined according to the
repetition number field in the downlink control information
includes the following operation: in a case where the data
transmission supports the 16QQAM modulation scheme and
the value of the repetition number field corresponds to the
first MCS set, the MCS set 1s determined to be the first MCS
set; and 1n a case where the data transmission supports the
16QAM modulation scheme and the value of the repetition
number field corresponds to the second MCS set, the MCS
set 1s determined to be the second MCS set.

In this embodiment, the MCS table includes T MCSs, and
cach MCS corresponds to one modulation scheme and one
TBS. Therefore, when one MCS 1s determined, the TBS and

the modulation scheme of data may be determined.
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In this embodiment, the highest modulation scheme of the
first MCS table 1s 16QAM, and the highest modulation

scheme of the second MCS table 1s QPSK.

In this embodiment, 1n a case where the data transmission
supports the 16QAM modulation scheme, the maximum
number of repetitions of the physical shared channel 1s
greater than or equal to 1024,

The repetition number field includes 4 bits of information
and has 16 values, and each value corresponds to one
repetition number and one MCS table.

Further, the repetition number field includes H values,
where J values among the H values correspond to the first
MCS set, the remaining H-J values among the H values
correspond to the second MCS set, ] 1s an integer greater
than or equal to 1, and H 1s an integer greater than or equal
to 1. Alternatively, the first MCS set only includes MCSs for
the 16QAM modulation scheme. For example, the value of

H 1s 16.

In an example embodiment, the first MCS set and the
second MCS set satisty one of the following relationships.

For the second MCS set, TBS indexes of the first MCS set
are obtained by removing N TBS indexes from the second
MCS set and adding N+2 TBS indexes to the second MCS
set, where the removed TBS indexes are less than or equal
to TBS 13, the added TBS indexes are greater than TBS 13,
and N 1s an mteger greater than or equal to 0.

Based on the second MCS set, the TBS indexes of the first
MCS set are obtained by reserving M TBS indexes of the
second MCS set and adding T TBS 1ndexes to the second
MCS set, where the reserved TBS indexes are less than or
equal to TBS 13, the added TBS indexes are greater than
TBS 13, T+M=16, and both T and M are integers greater
than or equal to O.

In an example embodiment, the operation of removing N
TBS indexes includes one of the following operations.

N odd TBS indexes are removed.

N even TBS indexes are removed.

N continuous TBS indexes are removed.

In an example embodiment, in the first MCS set, the
number of MCSs corresponding to the 16QAM modulation
scheme 1s K, and the number of MCSs corresponding to a
QPSK modulation scheme 1s L, where K 1s greater than or
equal to L, and both K and L are integers greater than or
equal to 0.

In this embodiment, the number of MCSs corresponding
to the 16QAM modulation scheme 1s greater than or equal
to the number of MCSs corresponding to the QPSK modu-
lation scheme. For example, when the first MCS table

includes 16 MCSs and two modulation schemes QPSK and
16QQAM, the number of MCSs corresponding to the 16QAM
modulation scheme 1s greater than or equal to 8.

In an example embodiment, the maximum TBS index 1n
the first MCS set 1s TBS 21 or TBS 22. In this embodiment,

in the first MCS table, the maximum TBS index 1s TBS 21
or TBS 22, and the corresponding modulation scheme 1s
16QAM.

In an example embodiment, for an n-band deployment
mode, 1n a case where the MCS set 1s the first MCS set, the
TBS index 1s less than or equal to TBS 16.

In an example embodiment, for an in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to TBS indexes TBS 0 to TBS 15.

In an example embodiment, for an in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to 15 TBS 1ndexes in TBS indexes TBS
0 to TBS 16, and the 15 TBS indexes include TBS 16.
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In an example embodiment, for uplink transmission, in
the first MCS set, MCS 1ndexes MCS 0 to MCS 10 corre-
spond to TBS mdexes TBS 0 to TBS 10, respectively, and
the modulation scheme corresponding to the MCS 1indexes
MCS 0 to MCS 10 1s the QPSK modulation scheme; and
MCS i1ndexes MCS 11 to MCS 15 correspond to TBS
indexes TBS 9 to TBS 13, respectively, and the modulation
scheme corresponding to the MCS 1indexes MCS 11 to MCS
15 1s the 16QQAM modulation scheme.

In an application embodiment, the present application
provides a method for configuring a modulation and coding,
scheme. The method includes: determining an MCS table
based on a higher-layer configuration parameter; and con-
figuring an MCS of data based on the MCS table. Where the
higher-layer configuration parameter indicates whether data
transmission supports a 16QAM mode, and the MCS table
includes one or more of the following: a first MCS table or
a second MCS table.

In this embodiment, the MCS table includes T MCSs, and
cach MCS corresponds to one modulation scheme and one
TBS. Therefore, when one MCS 1s determined, the TBS and
the modulation scheme of data may be determined. When
the first communication node configures the MCS of data,
one of the T MCSs 1s selected to code and modulate the data.

In this embodiment, the highest modulation scheme of the
first MCS table 1s 16QAM, and the highest modulation
scheme of the second MCS table 1s QPSK.

The second MCS table 1s an MCS table defined 1n the
standard protocol of Release 16 (the latest version avail-
able). In NB-IoT, the second MCS table does not have a
concrete table but satisfies the following correspondence:
MCS 1ndexes O to 13 correspond to TBS indexes 0 to 13,
respectively, the modulation scheme 1s QPSK, and the
indexes are serial numbers, where the TBS is the number of
bits of one data transport block. In the TBS table, diflerent
TBS 1ndexes correspond to different TBSs, and the TBS
table 1s defined in the existing standard protocol.

In this embodiment, the first communication node sends
the higher-layer configuration parameter P to the second
communication node, and the higher-layer configuration
parameter P directly or indirectly indicates whether the data
transmission supports the 16QQAM modulation. Specifically,
the higher-layer configuration parameter P may be a param-
cter signaling that directly indicates whether the data trans-
mission supports the 16QAM modulation; the higher-layer
configuration parameter P may also be a parameter signaling
that indirectly indicates whether the data transmission sup-
ports the 16QQAM modulation, for example, the higher-layer
configuration parameter P indicates whether the data trans-
mission supports the first MCS table, 11 the data transmission
supports the first MCS table, then the higher-layer configu-
ration parameter P indirectly indicates that the data trans-
mission supports the 16QAM modulation, and if the data
transmission does not support the first MCS table, the
higher-layer configuration parameter P indirectly indicates
that the data transmission does not support the 16QAM
modulation.

In this embodiment, when the data transmission supports
the 16QAM modulation scheme, the 16QAM modulation
scheme that 1s the highest modulation scheme may be used
in data transmission, and other modulation schemes may
also be used; and when the data transmission does not
support the 16QQAM modulation scheme, only a modulation
scheme whose order 1s lower than that of 16Q0QAM may be
used 1n data transmission, such as QPSK.

In this embodiment, 1n a case where the data transmission
supports the 16QAM modulation scheme, the MCS table 1s
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a first MCS table or a second MCS table; 1n a case where the
data transmission does not support the 16QAM modulation
scheme, the MCS table 1s the second MCS table.

In this embodiment, since 16(QAM has a higher modula-
tion order, better channel conditions are required during
demodulation, and poor channel conditions are not suitable
for 16QAM demodulation. Therefore, when the data trans-
mission supports the 16QQAM modulation scheme, the data
transmission may use the first MCS table to support the
16QQAM modulation, and the data transmission may use the
second MCS table to not support the 16QAM modulation.
There are two schemes for the dynamic handover of the first
MCS table and the second MCS table.

In MCS table handover scheme one, 1n a case where the
data transmission supports the 16QAM modulation scheme,
if the number of repetitions of a physical shared channel 1s
less than or equal to a preset threshold, the MCS of the data
1s configured based on the first MCS table, and 11 the number
of repetitions of the physical shared channel 1s greater than
the preset threshold value, the MCS of the data 1s configured
based on the second MCS table.

Specifically, 1n a case where the data transmission sup-
ports the 16QQAM modulation scheme, if the number of
repetitions of the physical shared channel 1s less than or
equal to a threshold, that is, the number of repetitions 1s
smaller, indicating that the channel conditions are better, the
MCS of the data 1s configured based on the first MCS table;
if the number of repetitions of the physical shared channel
1s greater than the threshold, indicating that the channel
conditions are poor, the MCS of the data 1s configured based
on the second MCS table, where the threshold 1s a fixed
number of repetitions or configured by a base station.

In MCS table handover scheme two, 1n a case where the
data transmission supports the 16QAM modulation scheme,
the number of repetitions and the MCS table are indicated
using the repetition number field 1n downlink control 1nfor-
mation, where the repetition number field includes H values,
I values correspond to the first MCS table, the remaining H-J
values correspond to the second MCS table, and I 1s greater
than or equal to 1.

Specifically, 1n a case where the data transmission sup-
ports the 16QAM modulation scheme, the selection of the
number of repetitions of the physical shared channel and the
selection of the MCS table are jointly indicated by the
repetition number field. The repetition number field has H
values, each value corresponds to one number of repetitions
and one MCS table, where J values correspond to the first
MCS table, and the remaining H-J values correspond to the
second MCS table, and the specific correspondence 1s deter-
mined by the indication table of a repetition number field.

Further, since the higher-layer configuration parameter P
does not indicate the support for the 16QAM modulation 1f
there 1s a large number of repetitions, J values of the
repetition number field may correspond to the first MCS
table and small numbers of repetitions to support the
16QAM modulation, and the remaining H-J values corre-
spond to the second MCS table and H-J numbers of repeti-
tions. For example, when H=16 and J=2, the maximum two
values of the repetition number field correspond to the first
MCS table, and the maximum two values correspond to the
numbers of repetitions 1 and 2, respectively; the smaller 14
values of the repetition number field correspond to the
second MCS table, and the smaller 14 values correspond to
14 different numbers of repetitions.

In this embodiment, when the base station 1s configured
with hybrid automatic repeat request (HARQ), 11 the first
HARQ transmaission of a data transport block adopts a low
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number of repetitions, the size of the data transport block 1s
larger than TBS 13 and the first HARQ transmission 1s not
correctly decoded, the base station may adopt the following
two operation manners.

In manner one, the data transport block 1s abandoned, and
the HARQ retransmission of the transport block 1s not
continued; the number of repetitions and the MCS are
reselected, and a new data transport block 1s configured.

In manner two, the number of repetitions 1s not increased
in HARQ retransmission or the increased number of repeti-
tions 1 the HARQ retransmission does not exceed the
maximum number of repetitions supported by the first MCS
table. For MCS table handover scheme 1, the maximum
number of repetitions supported by the first MCS table 1s the
threshold, and for MCS table handover scheme 2, the

maximum number of repetitions supported by the first MCS
table 1s the maximum number of repetitions corresponding,
to the first MCS table 1n the indication table of the repetition
number field.

In this embodiment, the physical shared channel 1s a

physical downlink shared channel (PDSCH) or a physical
uplink shared channel (PUSCH).

In this embodiment, the first MCS table and the second
MCS table satisty the following relationship: for the second
MCS table, TBS indexes of the first MCS table are obtained
by removing N TBS indexes of the second MCS table and

adding N+2 TBS indexes to the second MCS table, where
the removed TBS indexes are less than or equal to TBS 13,

the added TBS indexes are greater than TBS 13, and N 1s an

integer greater than or equal to O.
Specifically, in NB-IoT, the second MCS table includes

14 MCSs, and MCS 1ndexes O to 13 correspond to TBS

indexes O to 13, respectively. Based on the second MCS
table, N TBS indexes are removed from the second MCS
table and N+2 TBS indexes are added to the second MCS
table to obtain the TBS indexes included in the first MCS
table, where the added TBS indexes are greater than TBS 13.
The first MCS table includes 16 TBSs corresponding to
MCS 1ndexes 0 to 15.

In this embodiment, for the second MCS table, the N TBS

indexes may be removed according to one of the following
five schemes.

In TBS removing scheme one, N odd TBS indexes are
removed. For example, 6 TBS indexes are removed, includ-
ing TBS indexes 1, 3, 35,7, 9and 11; and accordingly, 8 TBS
indexes are added, including TBS 1ndexes 14 to 21.

In TBS removing scheme two, N even TBS indexes are
removed. For example, 6 TBS indexes are removed, includ-
ing TBS indexes 2, 4, 6, 8, 10 and 12; and accordingly, 8
TBS indexes are added, including TBS indexes 14 to 21.

In TBS removing scheme three, N continuous TBS
indexes are removed. For example, 7 TBS indexes are
removed, mncluding TBS indexes 1 to 7; and accordingly, 9
TBS indexes are added, including TBS indexes 14 to 22.

In TBS removing scheme four, N1 continuous TBS
indexes and N2 odd TBS indexes are removed, where
NI1+N2=N.

In TBS removing scheme five, N1 continuous TBS
indexes and N2 even TBS indexes are removed, where
NI1+N2=N.

In this embodiment, the first MCS table and the second
MCS table may also satisty the following relationship: for
the second MCS table, the TBS indexes of the first MCS
table are obtained by reserving M TBS indexes and adding
T TBS indexes, where the reserved TBS indexes are less
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than or equal to TBS 13, the added TBS indexes are greater
than TBS 13, T+M=16, and both T and M are integers
greater than or equal to 0.

In this embodiment, for the second MCS table, the M TBS
indexes may be reserved according to one of the following
five schemes.

In TBS removing scheme one, M odd TBS indexes are
reserved.

In TBS removing scheme two, M even TBS indexes are
reserved.

In TBS removing scheme three, M continuous TBS
indexes are reserved.

In TBS removing scheme four, M1 continuous TBS
indexes and M2 odd TBS indexes are reserved, where

MI1+M2=M.

In TBS removing scheme five, M1 continuous TBS
indexes and M2 even TBS indexes are reserved, where

M1+M2=M.
In this embodiment, 1n the first MCS table, the number of
MCSs corresponding to the 16QAM modulation scheme 1s

K, and the number of MCSs corresponding to the QPSK

modulation scheme 1s L, where K 1s greater than or equal to
L. That 1s, the number of MCSs corresponding to the
16QAM modulation scheme 1s greater than or equal to the
number of MCSs corresponding to the QPSK modulation
scheme. Assuming that the first MCS table includes 16

MCSs and two modulation schemes QPSK and 16QAM, the
number of MCSs corresponding to the 16QQAM modulation
scheme 1s greater than or equal to 8.

Further, the first MCS table may also only include MCSs
for the 16QQAM modulation. Assuming that the first MCS
table includes 16 MCSs, the number K of MCSs correspond-
ing to the 16QQAM modulation scheme 1s 16, that 1s, all 16
MCSs are for the 16QQAM modulation.

In this embodiment, 1n the first MCS table, the maximum
TBS index 1s TBS 21 or TBS 22, and the corresponding
modulation scheme 1s 16QAM.

In this embodiment, for the in-band deployment mode 1n
NB-IoT, the maximum TBS supported in 16QQAM modula-
tion does not exceed TBS 16. For the in-band mode, one of

the following two schemes for the available MCSs may be
adopted.

In 1n-band mode scheme one, the in-band mode and the
stand alone mode share the same 16QAM MCS table (that
1s, the first MCS table), but in the 16QAM MCS table, the
configurable TBS for the in-band mode 1s less than or equal
to TBS 16. That 1s, for the in-band mode, based on the first
MCS table, MCSs corresponding to TBS indexes less than
or equal to 16 may be used for configuring data, and MCSs
corresponding to TBS indexes greater than 16 are not used
for configuring data.

In 1n-band mode scheme two, for the in-band mode, a
16QAM MCS table dedicated to the in-band mode 1s
adopted, that 1s, the first MCS table 1n the mn-band mode 1s
adopted, where the first MCS table 1n the in-band mode
includes 16 MCSs, and the 16 MCSs correspond to TBS
indexes 0 to 135; or the 16 MCSs correspond to 15 TBS
indexes 1n TBS indexes 0 to 16, and the 15 TBS indexes
include TBS index 16.

For uplink transmission, 1n the first MCS table, MCSs O
to 10 correspond to TBSs 0 to 10, respectively, and the
modulation scheme corresponding to the MCSs O to 10 1s
QPSK; and MCSs 11 to 15 correspond to TBSs 9 to 13,
respectively, and the modulation scheme corresponding to
the MCSs 11 to 15 1s 16QAM. Since the maximum TBS
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supported by uplink 16QAM modulation 1s TBS 13, 1n
uplink transmission, the maximum MCS of the first MCS
table corresponds to TBS 13.

In an application embodiment, the present application
provides an MCS table for supporting a modulation order
that 1s up to the order of 16QAM.

In this embodiment, the second MCS table includes 14
MCSs that are MCSs 0 to 13, respectively, the 14 MCSs
correspond to TBSs 0 to 13 sequentially, and the modulation
scheme 15 QPSK.

In this embodiment, based on the second MCS table, N
odd TBS indexes are removed and N+2 TBS indexes that are
greater than 13 are added to obtain the TBS indexes included
in the first MCS table.

Further, 1n the first MCS table, the MCS 1ndexes and the
TBS indexes correspond to each other 1n one of the follow-
Ing two manners.

In MCS-TBS corresponding manner one, for TBS indexes
0 to 13, the N odd TBS indexes are removed, where the N
odd TBS indexes are indexes 1, 1, .. ., and I, respectively,
and the remaining TBS indexes are J,, J,, ..., and J,, .~ In
the first MCS table, MCS indexes J,, J,, . . ., and I, A
correspond to TBS indexes J,, J,, ..., and J, ,_,,sequentially,
MCS indexes 1, I, ..., and I,,correspond to N TBS indexes
that are greater than 13, and MCS indexes 14 and 15
correspond to two TBS indexes that are greater than 13.

In MCS-TBS corresponding manner two, 1n the first MCS
table, TBS indexes correspond to MCS indexes 0 to 15
sequentially from small to large.

In this embodiment, 1n the first MCS table, the number of
MCSs corresponding to the 16QAM modulation scheme 1s
K, and the number of MCSs corresponding to the QPSK
modulation scheme 1s L, where K 1s greater than or equal to
L.

In this embodiment, 1n the first MCS table, the maximum
TBS index 1s TBS 21 or TBS 22, and the corresponding
modulation scheme 1s 16QAM.

In this embodiment, for the in-band mode, based on the
first MCS table, MCSs corresponding to TBS indexes less
than or equal to 16 may be used for configuring data, and
MCSs corresponding to TBS indexes greater than 16 are not
used for configuring data.

In this embodiment, the modulation order of QPSK 1s 2,
and the modulation order of 16QAM 1s 4.

Optionally, there 1s the first MCS table example one: the
N 1s equal to 6, 6 odd TBS mdexes among TBS mdexes O
to 13 are removed, where the 6 odd TBS indexes are TBS
indexes 1, 3, 5, 7, 9 and 11, and 8 TBS indexes are added,
where the 8 TBS indexes are TBS indexes 14 to 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large. In the first MCS
table example one, MCSs corresponding to TBS 1ndexes less
than TBS index 10 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal
to TBS 1ndex 10 correspond to the 16QQAM modulation, as
shown 1n Table 1; or MCSs corresponding to TBS indexes
less than TBS 1ndex 12 correspond to the QPSK modulation,
and MCSs corresponding to TBS indexes greater than or
equal to TBS 1ndex 12 correspond to the 16QQAM modula-
tion.

TABLE 1
MCS Index Modulation order TBS Index
0 2 0
1 2 2
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TABLE 1-continued
MCS Index Modulation order TBS Index
2 2 4
3 2 6
4 2 8
5 4 10
6 4 12
7 4 13
8 4 14
9 4 15
10 4 16
11 4 17
12 4 18
13 4 19
14 4 20
15 4 21

Optionally, there 1s the first MCS table example two: the
N 1s equal to 6, 7 odd TBS indexes among TBS indexes O
to 13 are removed, where the 7 odd TBS indexes are TBS
indexes 1,3,5,7,9,11 and 13, and 9 TBS indexes are added,
where the 9 TBS indexes are TBSs 14 to 22; the TBS indexes
in the first MCS table correspond to MCS indexes 0 to 15
sequentially from small to large. In the first MCS table
example two, MCSs corresponding to TBS indexes less than
TBS index 10 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal
to TBS mdex 10 correspond to the 16QAM modulation, as
shown 1n Table 2; or MCSs corresponding to TBS indexes
less than TBS index 12 correspond to the QPSK modulation,
and MCSs corresponding to TBS indexes greater than or

equal to TBS index 12 correspond to the 16QQAM modula-
tion.

TABLE 2
MCS Index Modulation order TBS Index
0 2 0
1 2 2
2 2 4
3 2 6
4 2 8
5 4 10
6 4 12
7 4 14
8 4 15
9 4 16
10 4 17
11 4 18
12 4 19
13 4 20
14 4 21
15 4 22

Optionally, there 1s the first MCS table example three: the
N 1s equal to 2, 2 odd TBS indexes among TBS indexes O
to 13 are removed, where the 2 odd TBS indexes are TBS
indexes 1 and 3, and 4 TBS indexes are added, where the 4
TBS 1ndexes are TBS indexes 15, 17, 19 and 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large.

In the first MCS table example three, MCSs correspond-
ing to TBS mndexes less than TBS index 10 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 10 correspond to
the 16QAM modulation, as shown 1n Table 3; or MCSs
corresponding to TBS indexes less than TBS index 11
correspond to the QPSK modulation, and MCSs correspond-
ing to TBS indexes greater than or equal to TBS index 11
correspond to the 16QQAM modulation.
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TABLE 3
MCS Index Modulation order TBS Index
0 2 0
1 2 2
2 2 4
3 2 5
4 2 6
5 2 7
6 2 8
7 2 9
8 4 10
9 4 11
10 4 12
11 4 13
12 4 15
13 4 17
14 4 19
15 4 21

Optionally, there 1s the first MCS table example four: the
N 1s equal to 3, 3 odd TBS indexes among TBS mdexes O
to 13 are removed, where the 3 odd TBS indexes are TBS
indexes 1, 3 and 5, and 5 TBS indexes are added, where the

S5 TBS 1ndexes are TBS indexes 14, 16, 18, 20 and 24; the
TBS indexes i the first MCS table correspond to MCS

indexes 0 to 15 sequentially from small to large.

In the first MCS table example four, MCSs corresponding,
to TBS indexes less than TBS index 10 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 10 correspond to
the 16QAM modulation, as shown 1n Table 4; or MCSs
corresponding to TBS indexes less than TBS index 11
correspond to the QPSK modulation, and MCSs correspond-
ing to TBS indexes greater than or equal to TBS index 11
correspond to the 16QQAM modulation.

TABLE 4

MCS Index Modulation order TBS Index

B D = ODND 20 ] Oy B = O
TN N N N N N N N N S S S S S S

L L 1 L 1 1 L 1
F 4 F 4 F F F

In an application embodiment, the present application
provides another MCS table for supporting a modulation
order that 1s up to the order of 16QAM.

In this embodiment, the second MCS table includes 14
MCSs that are MCSs 0 to 13, respectively, the 14 MCSs
correspond to TBSs 0 to 13, respectively, and the modulation
scheme 1s QPSK. In this embodiment, based on the second
MCS table, N even TBS indexes are removed and N+2 TBS
indexes that are greater than 13 are added to obtain the TBS
indexes included 1n the first MCS table.

Further, 1n the first MCS table, the MCS 1ndexes and the
TBS indexes correspond to each other 1n one of the follow-
ing two manners.

In MCS-TBS corresponding manner one, for TBS indexes
0 to 13, the N even TBS indexes are removed, where the N
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even TBS indexes are indexes I,, I, . . ., and I,, respec-

tively, and the remaining TBS indexes are J,, J,, . . ., and
I, 4.~ In the first MCS table, MCS indexes J,, I,, . . ., and
I~ correspond to TBS indexes J,, J,, . . ., and J,,

sequentially, MCS 1ndexes I,, I, . . ., and I,, correspond to
N TBS indexes that are greater than 13, and MCS 1ndexes 14

and 135 correspond to two TBS indexes that are greater than
13.

In MCS-TBS corresponding manner two, in the first MCS
table, TBS indexes correspond to MCS indexes O to 15
sequentially from small to large.

In this embodiment, 1n the first MCS table, the number of
MCSs corresponding to the 16QAM modulation scheme 1s
K, and the number of MCSs corresponding to the QPSK
modulation scheme 1s L, where K 1s greater than or equal to
L.

In this embodiment, 1n the first MCS table, the maximum
TBS index 1s TBS 21 or TBS 22, and the corresponding
modulation scheme 1s 16QAM.

In this embodiment, for the in-band mode, based on the
first MCS table, MCSs corresponding to TBS indexes less
than or equal to 16 may be used for configuring data, and
MCSs corresponding to TBS 1ndexes greater than 16 are not
used for configuring data.

In this embodiment, the modulation order of QPSK 1s 2,
and the modulation order of 16QAM 1s 4.

Optionally, there 1s the first MCS table example one: the
N 1s equal to 6, 6 even TBS 1ndexes among TBS indexes O

to 13 are removed, where the 6 even TBS indexes are TBS
indexes 2, 4, 6, 8, 10 and 12, and 8 TBS indexes are added,

where the 8 TBS indexes are TBS 1indexes 14 to 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large.

In the first MCS table example one, MCSs corresponding,
to TBS indexes less than or equal to TBS index 9 correspond
to the QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS 1ndex 11 correspond to

the 16QAM modulation, as shown 1n Table 3.

TABLE 5
MCS Index Modulation order TBS Index
0 2 0
1 2 1
2 2 3
3 2 5
4 2 7
5 2 9
6 4 11
7 4 13
8 4 14
9 4 15
10 4 16
11 4 17
12 4 18
13 4 19
14 4 20
15 4 21

Optionally, there 1s the first MCS table example two: the
N 1s equal to 7, 7 even TBS 1ndexes among TBS indexes O

to 13 are removed, where the 7 even TBS indexes are TBS
indexes 0, 2, 4, 6, 8, 10 and 8, and 9 TBS indexes are added,

where the 9 TBS indexes are TBS 1indexes 14 to 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large.

In the first MCS table example two, MCSs corresponding,
to TBS indexes less than or equal to TBS index 9 correspond
to the QPSK modulation, and MCSs corresponding to TBS
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indexes greater than or equal to TBS 1ndex 11 correspond to
the 16QAM modulation, as shown 1n Table 6.

TABLE 6
MCS Index Modulation order TBS Index
0 2 1
1 2 3
2 2 5
3 2 7
4 2 9
5 4 11
6 4 13
7 4 14
8 4 15
9 4 16
10 4 17
11 4 18
12 4 19
13 4 20
14 4 21
15 4 22

Optionally, there 1s the first MCS table example three: the
N 1s equal to 6, 6 even TBS indexes among TBS indexes O
to 13 are removed, where the 6 even TBS indexes are TBS

indexes 0, 2, 4, 6, 8 and 10, and 8 TBS indexes are added,
where the 8 TBS 1indexes are TBS indexes 14 to 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large.

In the first MCS table example three, MCSs correspond-
ing to TBS indexes less than or equal to TBS index 9
correspond to the QPSK modulation, and MCSs correspond-
ing to TBS indexes greater than or equal to TBS index 11
correspond to the 16QQAM modulation, as shown 1n Table 7.

TABLE 7
MCS Index Modulation order TBS Index
0 2 1
1 2 3
2 2 5
3 2 7
4 2 9
5 4 11
6 4 12
7 4 13
8 4 14
9 4 15
10 4 16
11 4 17
12 4 18
13 4 19
14 4 20
15 4 21

Optionally, there 1s the first MCS table example four: the
N 1s equal to 2, 2 even TBS indexes among TBS indexes O
to 13 are removed, where the 2 even TBS indexes are TBS
indexes 2 and 4, and 4 TBS indexes are added, where the 4
TBS indexes are TBS indexes 15, 17, 19 and 21; the TBS
indexes 1n the first MCS table correspond to MCS indexes
0 to 15 sequentially from small to large.

In the first MCS table example four, MCSs corresponding
to TBS indexes less than or equal to TBS index 10 corre-
spond to the QPSK modulation, and MCSs corresponding to
TBS indexes greater than or equal to TBS index 10 corre-
spond to the 16QQAM modulation, as shown in Table 8; or
MCSs corresponding to TBS indexes less than or equal to
TBS 1ndex 11 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal
to TBS index 11 correspond to the 16QAM modulation.
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TABLE 8
MCS Index Modulation order TBS Index
0 2 0
1 2 1
2 2 3
3 2 5
4 2 6
5 2 7
6 2 8
7 2 9
8 4 10
9 4 11
10 4 12
11 4 13
12 4 15
13 4 17
14 4 19
15 4 21

Optionally, there 1s the first MCS table example five: the
N 1s equal to 3, 3 even TBS indexes among TBS indexes O
to 13 are removed, where the 3 even TBS indexes are TBS

indexes 2, 4 and 6, and 5 TBS indexes are added, where the
S5 TBS indexes are TBS indexes 14, 16, 18, 20 and 22; the

TBS 1ndexes 1n the first MCS table correspond to MCS
indexes 0 to 15 sequentially from small to large.

In the first MCS table example five, MCSs corresponding
to TBS indexes less than or equal to TBS index 10 corre-
spond to the QPSK modulation, and MCSs corresponding to
TBS indexes greater than or equal to TBS index 10 corre-
spond to the 16QAM modulation, as shown 1n Table 9; or
MCSs corresponding to TBS indexes less than or equal to
TBS 1ndex 11 correspond to the QPSK modulation, and

MCSs corresponding to TBS indexes greater than or equal
to TBS index 11 correspond to the 16QQAM modulation.

TABLE 9
MCS Index Modulation order TBS Index
0 2 0
1 2 1
2 2 3
3 2 5
4 2 7
5 2 8
6 2 9
7 4 10
8 4 11
9 4 12
10 4 13
11 4 14
12 4 16
13 4 18
14 4 20
15 4 22

In an application embodiment, the present application
provides another MCS table for supporting a modulation
order that 1s up to the order of 16QQAM.

In this embodiment, the second MCS table includes 14
MCSs that are MCSs 0 to 13, respectively, the 14 MCSs
correspond to TBSs 0 to 13, respectively, and the modulation
scheme 15 QPSK.

In this embodiment, based on the second MCS table, N
continuous TBS i1ndexes are removed and N+2 TBS indexes
that are greater than 13 are added to obtain the TBS indexes

included in the first MCS table.

Further, 1n the first MCS table, the MCS i1ndexes and the
TBS mdexes correspond to each other 1n one of the follow-
ing two manners.




US 12,244,409 B2

19

In MCS-TBS corresponding manner one, for TBS indexes
0 to 13, the N continuous TBS indexes are removed, where
the N even TBS indexes are indexes I, I,, . . ., and I,,
respectively, and the remaining TBS indexes are I,

I, ...,and J,, .. In the first MCS table, MCS indexes J,,
I,,...,and ], , correspond to TBS indexes J,, J,, . .., and
I...~ sequentially, MCS indexes I, I,, . .., and I, corre-

spond to N TBS indexes that are greater than 13, and MCS

indexes 14 and 15 correspond to two TBS indexes that are
greater than 13.

In MCS-TBS corresponding manner two, 1n the first MCS
table, TBS indexes correspond to MCS indexes 0 to 15
sequentially from small to large.

In this embodiment, 1n the first MCS table, the number of
MCSs corresponding to the 16QAM modulation scheme 1s
K, and the number of MCSs corresponding to the QPSK
modulation scheme 1s L, where K 1s greater than or equal to
L.

In this embodiment, 1n the first MCS table, the maximum
TBS index 1s TBS 21 or TBS 22, and the corresponding
modulation scheme 1s 16QAM.

In this embodiment, for the in-band mode, based on the
first MCS table, MCSs corresponding to TBS indexes less
than or equal to 16 may be used for configuring data, and
MCSs corresponding to TBS indexes greater than 16 are not
used for configuring data.

In this embodiment, the modulation order of QPSK 1s 2,
and the modulation order of 16QAM 1s 4.

Optionally, there 1s the first MCS table example one: the
N 1s equal to 6, 6 continuous TBS indexes among TBS
indexes 0 to 13 are removed, where the 6 continuous TBS
indexes are TBS indexes 1 to 6, and 8 TBS indexes are
added, where the 8 TBS indexes are TBS indexes 14 to 21;
the TBS indexes 1n the first MCS table correspond to MCS
indexes 0 to 15 sequentially from small to large. In the first
MCS table example one, MCSs corresponding to TBS
indexes less than or equal to TBS 1index 10 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 10 correspond to
the 16QAM modulation, as shown in Table 10; or MCSs
corresponding to TBS indexes less than or equal to TBS
index 11 correspond to the QPSK modulation, and MCSs
corresponding to TBS mdexes greater than or equal to TBS
index 11 correspond to the 16Q0QAM modulation.

TABLE 10
MCS Index Modulation order TBS Index
0 2 0
1 2 7
2 2 8
3 2 9
4 4 10
5 4 11
6 4 12
7 4 13
8 4 14
9 4 15
10 4 16
11 4 17
12 4 18
13 4 19
14 4 20
15 4 21

Optionally, there 1s the first MCS table example two: the
N 1s equal to 7, 7 continuous TBS indexes among TBS
indexes 0 to 13 are removed, where the 7 continuous TBS
indexes are TBS indexes 1 to 7, and 8 TBS indexes are
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added, where the 8 TBS indexes are TBS indexes 14 to 22;
the TBS indexes 1n the first MCS table correspond to MCS
indexes 0 to 15 sequentially from small to large. In the first
MCS table example two, MCSs corresponding to TBS
indexes less than or equal to TBS 1index 10 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 10 correspond to
the 16QQAM modulation, as shown 1n Table 11(A); or MCSs

corresponding to TBS indexes less than or equal to TBS
index 11 correspond to the QPSK modulation, and MCSs
corresponding to TBS indexes greater than or equal to TBS
index 11 correspond to the 16QAM modulation.

TABLE 11(A)

Modulation TBS
MCS Index order Index
0 2 0
1 2 8
2 2 9
3 4 10
4 4 11
5 4 12
6 4 13
7 4 14
8 4 15
9 4 16
10 4 17
11 4 18
12 4 19
13 4 20
14 4 21
15 4 22

Optionally, there 1s a first MCS table example three: the
first MCS table all correspond to the 16QAM modulation
scheme, and the specific application examples are shown 1n

Tables 11 (B to E).

TABLE 11 (B)

Modulation TBS

MCS Index order Index
0 4 9
1 4 10
2 4 11
3 4 12
4 4 13
5 4 14
6 4 15
7 4 16
8 4 17
9 4 18
10 4 19
11 4 20
12 4 21
13 4 22
14 — —
15 — —

TABLE 11 (C)

Modulation TBS

MCS Index order Index
0 4 0
1 4 1
2 4 2
3 4 3
4 4 4
5 4 5
6 4 6
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TABLE 11 (C)-continued

Modulation TBS

MCS Index order Index
7 4 17
8 4 18
9 4 19
10 4 20
11 4 21
12 4 22
13 — —
14 — —
15 — —

TABLE 11 (D)

Modulation TBS

MCS Index order Index
0 4 9
1 4 10
2 4 11
3 4 12
4 4 13
5 4 14
6 4 15
7 4 16
8 4 17
9 4 18
10 4 19
11 4 20
12 4 21
13 — —
14 — —
15 — —

TABLE (F)

Modulation TBS

MCS Index order Index
0 4 10
1 4 11
2 4 12
3 4 13
4 4 14
5 4 15
6 4 16
7 4 17
8 4 18
9 4 19
10 4 20
11 4 21
12 — —
13 — —
14 — —
15 — —

Optionally, there 1s the first MCS table example four: the
N 1s equal to 2, 2 continuous TB S indexes among TBS
indexes 0 to 13 are removed, where the 2 continuous TBS
indexes are TBS indexes 1 and 2, and 4 TBS indexes are
added, where the 4 TBS indexes are TBS indexes 15, 17, 19
and 21; the TBS indexes 1n the first MCS table correspond
to MCS 1ndexes 0 to 15 sequentially from small to large.

In the first MCS table example four, MCSs corresponding,
to TBS indexes less than or equal to TBS index 10 corre-
spond to the QPSK modulation, and MCSs corresponding to
TBS indexes greater than or equal to TBS index 10 corre-
spond to the 16QQAM modulation, as shown 1n Table 12; or
MCSs corresponding to TBS indexes less than or equal to
TBS 1ndex 11 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal

to TBS index 11 correspond to the 16QAM modulation.
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TABLE 12
Modulation TBS
MCS Index order Index
0 2 0
1 2 3
2 2 4
3 2 5
4 2 6
5 2 7
6 2 8
7 2 9
8 4 10
9 4 11
10 4 12
11 4 13
12 4 15
13 4 17
14 4 19
15 4 21

Optionally, there 1s the first MCS table example five: the
N 1s equal to 3, 3 continuous TBS indexes among TBS
indexes 0 to 13 are removed, where the 3 continuous TBS

indexes are TBS indexes 1 to 3, and 5 TBS indexes are
added, where the 5 TBS indexes are TBS indexes 14, 16, 18,

20 and 22; the TBS indexes 1n the first MCS table corre-
spond to MCS 1dexes 0 to 15 sequentially from small to
large.

In the first MCS table example five, MCSs corresponding,
to TBS indexes less than or equal to TBS index 10 corre-
spond to the QPSK modulation, and MCSs corresponding to
TBS indexes greater than or equal to TBS index 10 corre-
spond to the 16QAM modulation, as shown 1n Table 13; or
MCSs corresponding to TBS indexes less than or equal to
TBS 1ndex 11 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal
to TBS index 11 correspond to the 16QQAM modulation.

TABLE 13

Modulation TBS

MCS Index order Index
0 2 0
1 2 4
2 2 5
3 2 6
4 2 7
5 2 8
6 2 9
7 4 10
8 4 11
9 4 12
10 4 13
11 4 15
12 4 17
13 4 19
14 4 21
15 4 22

In an application embodiment, the present application
provides an MCS table used for the in-band deployment
mode 1n NB-IoT.

In this embodiment, the maximum TBS index included in
the MCS table 1s Table index 15 or TBS index 16.

Optionally, 1n this embodiment, 11 the MCS table supports
TBS 15 at most, the MCS indexes 0 to 15 correspond to TBS
indexes 0 to 135 sequentially. MCSs corresponding to TBS
indexes less than or equal to TBS index 9 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 9 correspond to
the 16QAM modulation, as shown in Table 14; or MCSs
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corresponding to TBS indexes less than or equal to TBS
index 10 correspond to the QPSK modulation, and MCSs
corresponding to TBS mdexes greater than or equal to TBS
index 10 correspond to the 16QAM modulation.

TABLE 14

Modulation TBS

MCS Index order Index
0 2 0
1 2 1
2 2 2
3 2 3
4 2 4
5 2 5
6 2 6
7 2 7
8 2 8
9 4 9
10 4 10
11 4 11
12 4 12
13 4 13
14 4 14
15 4 15

Optionally, 1n this embodiment, if the MCS table supports
TBS 16 at most, the MCS mdexes 0 to 15 correspond to 15
TBS indexes 1n TBS indexes 0 to 16, and the 15 TBS indexes
include TBS index 16. For example, the MCS table includes
TBS mdexes 0, 2 and 16, as shown 1n Table 15. Optionally,

the corresponding manner of the modulation scheme in
Table 15 may also be that MCSs corresponding to TBS
indexes less than or equal to TBS 1index 10 correspond to the
QPSK modulation, and MCSs corresponding to TBS
indexes greater than or equal to TBS index 10 correspond to
the 16QQAM modulation.

TABLE 15

TBS
Index

Modulation

MCS Index order

N WM = O 00 -1 Oy D W R = O
O LG LN L L O L L S I 0 T N T 0 T O T N T N B
Y N T N e N e Il Y B VU

MCSs corresponding to TBS indexes less than or equal to
TBS 1ndex 10 correspond to the QPSK modulation, and
MCSs corresponding to TBS indexes greater than or equal
to TBS index 10 correspond to the 16QQAM modulation, as
shown 1n Table 14; or MCSs corresponding to TBS indexes
less than or equal to TBS index 11 correspond to the QPSK
modulation, and MCSs corresponding to TBS indexes
greater than or equal to TBS index 11 correspond to the

16QAM modulation.
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Embodiment Six

An MCS table 1s provided for NB-IoT uplink transmis-

$101.
In this embodiment, the maximum TBS index supported

by uplink 16QQAM modulation 1s TBS mdex 13. In the MCS
table, MCSs 0 to 10 correspond to TBS indexes 0 to 10,
respectively, and the modulation scheme 1s (QPSK; and
MCSs 11 to 15 correspond to TBS indexes 9 to 13, respec-

tively, and the modulation scheme 1s 16QQAM, as shown in
Table 16.

TABLE 16

Modulation TBS

MCS Index order Index
0 2 0
1 2 1
2 2 2
3 2 3
4 2 4
5 2 5
6 2 6
7 2 7
8 2 8
9 2 9
10 2 10
11 4 9
12 4 10
13 4 11
14 4 12
15 4 13

In an application embodiment, the present application
provides an MCS table indicating method. The method
includes the following.

When data transmission supports the 16QAM modula-
tion, 1f the number of repetitions of the physical shared
channel 1s less than or equal to a threshold, an MCS of data
1s configured based on a first MCS table; and 11 the number

of repetitions of the physical shared channel 1s greater than
the threshold, the MCS of the data 1s configured based on a

second MCS table.

In this embodiment, the highest modulation scheme of the
first MCS table 1s 16QAM.

In this embodiment, the second MCS table 1s an MCS
table defined in the standard protocol of Release 16 (the
latest version available). In NB-IoT, the second MCS table
does not have a concrete table but satisfies the following
correspondence: MCS 1ndexes 0 to 13 correspond to TBS
indexes 0 to 13, respectively, the modulation scheme 1is
QPSK, and the indexes are serial numbers.

In this embodiment, whether the data transmission sup-
ports 16QQAM modulation 1s determined according to the
higher-layer configuration parameter P. When the data trans-
mission supports 16QAM, 11 the number of repetitions of the
physical shared channel 1s less than or equal to a threshold,
the MCS of the data 1s configured based on a first MCS table,
where the highest modulation scheme of the first MCS table
1s 16QAM; and 1f the number of repetitions of the physical
shared channel 1s greater than the threshold, the MCS of the
data 1s configured based on a second MCS table, where the
highest modulation scheme of the second MCS table 1s
QPSK. The physical shared channel 1s a PDSCH or a
PUSCH.

In this embodiment, the threshold 1s a fixed number of
repetitions.

In NB-IoT, the repetition number field includes contains
4 bits of mnformation and has 16 values for indication for 16
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numbers of repetitions. The correspondence between the
values of the repetition number fields and numbers of the
repetitions 1s shown 1n Table 17. Assuming that the threshold
1s 8, when the number of repetitions of the physical shared
channel 1s 1, 2, 4 and 8, data 1s configured based on the first
MCS table; and when the number of repetitions of the
physical shared channel 1s greater than or equal to 16, data
1s configured based on the second MCS table.

TABLE 17
Values of the repetition Number of
number field repetitions
0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
8 192
9 256
10 384
11 512
12 768
13 1024
14 1536
15 2048

In an application embodiment, the present application
turther provides an MCS table indicating method. The
method includes the following.

When the data transmission supports 16 QAM modula-
tion, the repetition number field and the MCS table in
downlink control information are used. The repetition num-
ber field includes 16 values, where J values correspond to a
first MCS table, remaining 16-] values correspond to a
second MCS table, and J 1s greater than or equal to 1.

In this embodiment, the highest modulation scheme of the
first MCS table 1s 16QQAM.

In this embodiment, the second MCS table 1s an MCS
table defined in the standard protocol of Release 16. In
NB-IoT, the second MCS table does not have a concrete
table but satisfies the following correspondence: MCS
indexes 0 to 13 correspond to TBS indexes 0 to 13, respec-
tively, the modulation scheme 1s QPSK, and the indexes are
serial numbers.

In this embodiment, whether the data transmission sup-
ports 16QAM modulation 1s determined according to the
higher-layer configuration parameter P. When data transmis-
sion supports 16QAM, the selection of the number of
repetitions of the physical shared channel and the selection
of the MCS table are jomntly indicated by the repetition
number field. The repetition number field includes 4 bits of
information and has 16 values, and each value corresponds
to one repetition number and one MCS table, where J values
correspond to a first MCS table, and the remaining 16-]
values correspond to a second MCS table. The physical
shared channel 1s a PDSCH or a PUSCH.

In a specific example of this embodiment, the maximum
four values of the repetition number field correspond to the
first MCS table and support the 16QAM modulation, and
numbers of the repetitions corresponding to the four values
are 1, 2, 4 and 8, respectively; and the remaining 12 values
correspond to the second MCS table and do not support the
16QAM modulation, as shown 1n Table 18. The MCS table
index 0 1s the second MCS table, and the MCS table index
1 1s the first MCS table.
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TABLE 18
Values of the repetition Number of MCS table
number field repetitions index

0 1 0

1 2 0

2 4 0

3 8 0

4 16 0

5 32 0

6 64 0

7 128 0

8 192 0

9 256 0
10 384 0
11 512 0
12 1 1
13 2
14 4
15 8

In another specific example of this embodiment, two
values of the repetition number field correspond to the first
MCS table, and the numbers of repetitions corresponding to
the two values are 1 and 2, respectively; and the remaining

14 values correspond to the second MCS table, as shown 1n
Table 19. The MCS table index 0 1s the second MCS table,
and the MCS table index 1 1s the first MCS table. In Table
19, the order between rows may be interchanged, for
example, as shown 1n Tables 20 and 21.

TABLE 19
Values of the repetition Number of MCS table
number field repetition index
0 1 0
1 2 0
2 4 0
3 8 0
4 16 0
5 32 0
6 64 0
7 128 0
8 192 0
9 256 0
10 384 0
11 512 0
12 768 0
13 1024 0
14 1 1
15 2 1
TABLE 20
Values of the repetition Number of MCS table
number field repetition index
0 1 0
1 1 1
2 2 0
3 2 1
4 4 0
5 8 0
6 16 0
7 32 0
8 64 0
9 128 0
10 192 0
11 256 0
12 384 0
13 512 0
14 768 0
15 1024 0
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TABLE 21
Values of the repetition Number of MCS table
number field repetition index
0 1 1
1 2 1
2 1 0
3 2 0
4 4 0
5 8 0
6 16 0
7 32 0
8 64 0
9 128 0
0 192 0
1 256 0
2 384 0
3 512 0
4 768 0
5 1024 0

It 1s to be noted that in the application embodiments

described above, the first MCS table and the second MCS
table are only for illustrative purposes and are not intended
to limit the scope of the present application.

The present application provides a configuration appara-
tus. FIG. 4 1s a structural diagram of a configuration appa-
ratus according to an embodiment of the present application.
The apparatus may be applied to the case of determining the
MCS of data based on the modulation scheme. The con-
figuration apparatus may be implemented by software and/or
hardware and 1s configured in a first commumnication node.

As shown 1n FIG. 4, the configuration apparatus provided
by this embodiment of the present application mainly
includes a first determination module 41 and a second
configuration module 42.

The first determination module 41 1s configured to deter-
mine an MCS set based on a higher-layer configuration
parameter, where the higher-layer configuration parameter
indicates whether data transmission supports a 16QAM
modulation scheme, and the MCS set includes one or more
of: a first MCS set or a second MCS set.

The first configuration module 42 1s configured to con-
figure an MCS of data based on the MCS set.

In an example embodiment, the first determination mod-
ule 41 1s configured to, 1n a case where the data transmission
supports the 16QAM modulation scheme, determine the
MCS set to be the first MCS set or the second MCS set; and
in a case where the data transmission does not support the
16QAM modulation scheme, determine the MCS set to be
the second MCS set.

In an example embodiment, the first determination mod-
ule 41 1s specifically configured to, 1n a case where the data
transmission supports the 16QAM modulation scheme and
the number of repetitions of a physical shared channel 1s less
than or equal to a preset threshold, determine the MCS set
to be the first MCS set; and 1n a case where the data
transmission supports the 16QQAM modulation scheme and
the number of repetitions of the physical shared channel 1s
greater than the preset threshold, determine the MCS set to
be the second MCS set.

In an example embodiment, the first determination mod-
ule 41 1s configured to indicate the number of repetitions and
the MCS table using a repetition number field in downlink
control information. Further, the repetition number field
includes H values, where J values indicate the first MCS
table, the remaiming H-J values indicate the second MCS

e, J 1s an integer greater than or equal to 1, and H 1s an

tab
integer greater than or equal to 1.
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In an example embodiment, the first MCS set and the
second MCS set may satisty the following relationship: for
the second MCS set, TBS indexes of the first MCS set are

obtained by removing N TBS indexes from the second MCS
set and adding N+2 TBS indexes to the second MCS set,

where the removed TBS indexes are less than or equal to

TBS 13, the added TBS indexes are greater than TBS 13, and
N 1s an integer greater than or equal to 0; or based on the

second MCS set, the TBS indexes of the first MCS table are
obtained by reserving M TBS indexes of the second MCS set
and adding T TBS indexes to the second MCS set, where the
reserved TBS mdexes are less than or equal to TBS 13, the
added TBS indexes are greater than TBS 13, T+M=16, and
both T and M are integers greater than or equal to O.

In an example embodiment, the operation of removing N
TBS indexes includes one of the following operations.
N odd TBS indexes are removed.
N even TBS indexes are removed.
N continuous TBS indexes are removed.
In an example embodiment, in the first MCS set, the
number of MCSs corresponding to the 16QQAM modulation
scheme 15 K, and the number of MCSs corresponding to the
QPSK modulation scheme 1s L, where K 1s greater than or
equal to L, and both K and L are integers greater than or
equal to O.

In an example embodiment, in the first MCS set, the
maximum TBS index 1s TBS 21 or TBS 22.

In an example embodiment, for an n-band deployment
mode, 1n a case where the MCS set 1s the first MCS set, a
configurable TBS index 1s less than or equal to TBS 16.

In an example embodiment, for the in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16

MCSs correspond to TBS indexes TBS 0 to TBS 15.

In an example embodiment, for the in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to 15 TBS indexes in TBS indexes TBS
0 to TBS 16, and the 15 TBS indexes include TBS 16.

In an example embodiment, for uplink transmission, in
the first MCS set, MCS 1ndexes MCS 0 to MCS 10 corre-
spond to TBS mdexes TBS 0 to TBS 10, respectively, and a
modulation scheme corresponding to the MCS mdexes MCS
0 to MCS 10 1s the QPSK modulation scheme; and MCS
indexes MCS 11 to MCS 15 correspond to TBS indexes TBS
9 to TBS 13, respectively, and a modulation scheme corre-
sponding to the MCS indexes MCS 11 to MCS 15 1s the
16QAM modulation scheme.

The configuration apparatus provided by this embodiment
may execute the configuration method provided by any of
the embodiments of the present disclosure and has func-
tional modules and beneficial eflects corresponding to the
executed method. For technical details that are not described
in detail in this embodiment, reference may be made to the
configuration method provided by any of the embodiments
of the present disclosure.

It 1s to be noted that units and modules mvolved 1n the
embodiments of the configuration apparatus are just divided
according to functional logic, and the division 1s not limited
to this, as long as the corresponding functions can be
implemented. In addition, the names of functional units are
just intended to distinguish and not to limit the scope of the
present application.

The present application provides a configuration appara-
tus. FIG. 5 1s a structural diagram of a recerving apparatus
according to an embodiment of the present application. The
apparatus may be applied to the case of determining the
MCS of data based on the modulation scheme. The con-
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figuration apparatus may be implemented by software and/or
hardware and 1s configured 1n a second communication
node.

As shown 1n FIG. 5, the configuration apparatus provided
by this embodiment of the present application mainly
includes a receiving module 51 and a second determination
module 52.

The recerving module 51 1s configured to receive a
higher-layer configuration parameter.

The second determination module 52 1s configured to
determine an MCS set based on the higher-layer configura-
tion parameter; where the higher-layer configuration param-
cter indicates whether data transmission supports a 16QAM
modulation scheme, and the MCS set includes one or more
of: a first MCS set or a second MCS set.

In an example embodiment, the second determination
module 52 1s configured to, n a case where the data
transmission supports the 16QAM modulation scheme,
determine the MCS set according to a repetition number
field mm downlink control information.

In an example embodiment, the second determination
module 52 1s configured to, 1n a case where the data
transmission supports the 16QAM modulation scheme and
the number of repetitions of a physical shared channel
indicated by the repetition number field 1s less than or equal
to a preset threshold, determine the MCS set to be the first
MCS set; and 1n a case where the data transmission supports
the 16QAM modulation scheme and the number of repeti-
tions of the physical shared channel indicated by the rep-
ctition number field 1s greater than the preset threshold,
determine the MCS set to be the second MCS set.

Further, 1n a case where the data transmission does not
support the 16QQAM modulation scheme, the MCS set 1s the
second MCS set.

In an example embodiment, the second determination
module 52 1s configured to, n a case where the data
transmission supports the 16QQAM modulation scheme and
the value of the repetition number field corresponds to the
first MCS set, determine the MCS set to be the first MCS set;
and 1n a case where the data transmission supports the
16QAM modulation scheme and the value of the repetition
number field corresponds to the second MCS set, determine
the MCS set to be the second MCS set.

Further, the repetition number field includes H values,
where J values indicate the first MCS table, the remaining
H-J values indicate the second MCS table, J 1s an integer
greater than or equal to 1, and H 1s an integer greater than
or equal to 1.

In an example embodiment, the first MCS set and the
second MCS set may satisty the following relationship: for
the second MCS set, TBS indexes of the first MCS set are
obtained by removing N TBS indexes from the second MCS
set and adding N+2 TBS indexes to the second MCS set,
where the removed TBS indexes are less than or equal to
TBS 13, the added TBS indexes are greater than TBS 13, and
N 1s an integer greater than or equal to 0; or based on the
second MCS set, the TBS indexes of the first MCS table are
obtained by reserving M TBS indexes of the second MCS set
and adding T TBS indexes to the second MCS set, where the
reserved TBS indexes are less than or equal to TBS 13, the
added TBS indexes are greater than TBS 13, T+M=16, and
both T and M are integers greater than or equal to O.

In an example embodiment, the operation of removing N
TBS indexes includes one of the following operations.

N odd TBS indexes are removed.
N even TBS indexes are removed.
N continuous TBS indexes are removed.
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In an example embodiment, in the first MCS set, the
number of MCSs corresponding to the 16QAM modulation
scheme 15 K, and the number of MCSs corresponding to the
QPSK modulation scheme 1s L, where K 1s greater than or
equal to L, and both K and L are integers greater than or
equal to 0.

In an example embodiment, in the first MCS set, the
maximum TBS index 1s TBS 21 or TBS 22.

In an example embodiment, for an in-band deployment
mode, 1n a case where the MCS set 1s the first MCS set, a
configurable TBS index 1s less than or equal to TBS 16.

In an example embodiment, for the in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to TBS indexes TBS 0 to TBS 13.

In an example embodiment, for the in-band deployment
mode, the first MCS set includes 16 MCSs, where the 16
MCSs correspond to 15 TBS 1ndexes in TBS indexes TBS
0 to TBS 16, and the 15 TBS indexes include TBS 16.

In an example embodiment, for uplink transmission, in
the first MCS set, MCS 1ndexes MCS 0 to MCS 10 corre-
spond to TBS indexes TBS 0 to TBS 10, respectively, and a
modulation scheme corresponding to the MCS indexes MCS
0 to MCS 10 1s the QPSK modulation scheme; and MCS
indexes MCS 11 to MCS 135 correspond to TBS indexes TBS
9 to TBS 13, respectively, and a modulation scheme corre-
sponding to the MCS indexes MCS 11 to MCS 15 1s the
16QAM modulation scheme.

The receiving apparatus provided by this embodiment
may execute the receiving method provided by any of the
embodiments of the present disclosure and has functional
modules and beneficial effects corresponding to the executed
method. For technical details that are not described 1n detail
in this embodiment, reference may be made to the configu-
ration method provided by any of the embodiments of the
present disclosure.

It 1s to be noted that units and modules mvolved 1n the
embodiments of the receiving apparatus are just divided
according to functional logic, and the division 1s not limited
to this, as long as the corresponding functions can be
implemented. In addition, the names of functional units are
just intended to distinguish and not to limit the scope of the
present application.

The embodiments of the present application further pro-
vide a device. FIG. 16 1s a structural diagram of a device
according to an embodiment of the present application. As
shown 1 FIG. 6, the device includes a processor 610, a
memory 620, an mput apparatus 630, an output apparatus
640 and a communication apparatus 650. The number of
processors 610 1n the device may be one or more, and one
processor 610 1s 1llustrated 1n FIG. 6. The processor 610, the
memory 620, the input apparatus 630 and the output appa-
ratus 640 in the device may be connected to each other via
a bus or in other ways, and the connection via a bus 1is
illustrated 1 FIG. 6.

As a computer-readable storage medium, the memory 620
may be configured to store soitware programs, computer-
executable programs and modules, such as program instruc-
tions/modules corresponding to the configuration method in
the embodiments of the present application (for example, the
first determination module 41 and the second configuration
module 42 1in the configuration apparatus) or program
istructions/modules corresponding to the recerving method
in the embodiments of the present application (for example,
the receiving module 51 and the second determination
module 52 1n the receiving apparatus). The processor 610
runs the software programs, instructions and modules stored
in the memory 620 to perform function applications and data
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processing of the device, that 1s, to implement any of the
methods provided by the embodiments of the present appli-
cation.

Furthermore, the memory 620 may mainly include a
program storage region and a data storage region, where the
program storage region may store an operating system and
an application program required by at least one function
while the data storage region may store data created depend-
ing on use of the device. Furthermore, the memory 620 may
include a high-speed random-access memory, and may also
include a non-volatile memory such as at least one disk
memory, flash memory or other non-volatile solid-state
memories. In some examples, the memory 620 may further
include memories which are remotely disposed relative to
the processor 610, and these remote memories may be
connected to the device via a network. Examples of the
preceding network include, but are not limited to, the
Internet, an intranet, a local area network, a mobile com-
munication network, and a combination thereof.

The mput apparatus 630 may be used for receiving
inputted digital or character information and for generating
solt key signal mput related to user settings and function
control of the device. The output apparatus 640 may include
display devices such as a display screen.

The communication apparatus 650 may 1include a recerver
and a transmitter. The communication apparatus 6350 1is
configured to perform mformation transceiving communi-
cation according to the control of the processor 610.

It 1s to be noted that in a case where the device 1s the first
communication node, the processor 610 executes programs
stored 1n the system memory 620 to perform a variety of
function applications and data processing, for example, to
perform the configuration method provided by the embodi-
ments of the present application. The method includes the
following operations.

An MCS set 1s determined based on a higher-layer con-
figuration parameter.

An MCS of data 1s configured based on the MCS set.

The higher-layer configuration parameter indicates
whether data transmission supports a 16QAM modulation
scheme, and the MCS set includes one or more of: a first
MCS set or a second MCS set.

Of course, 1t 1s to be understood by those skilled in that
art that the processor 610 may also perform the technical
solutions of the encoding method provided by any of the
embodiments of the present application.

It 1s to be noted that 1n a case where the device 1s the
second communication node, the processor 610 executes
programs stored in the system memory 620 to perform a
variety of function applications and data processing, for
example, to perform the receiving method provided by the
embodiments of the present application. The method
includes the following operations.

A higher-layer configuration parameter 1s received.

An MCS set 1s determined based on the higher-layer
configuration parameter.

The higher-layer configuration parameter indicates
whether data transmission supports a 16QAM modulation
scheme, and the MCS set includes one or more of: a first
MCS set or a second MCS set.

Of course, 1t 1s to be understood by those skilled 1n that
art that the processor 610 may also perform the technical
solutions of the modulation encoding method provided by
any of the embodiments of the present application.

The embodiments of the present application further pro-
vide a storage medium including computer-executable
instructions, where the computer-executable instructions are
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used for, when executed by a computer processor, perform-
ing a configuration method. The method includes the fol-
lowing operations.

An MCS set 1s determined based on a higher-layer con-
figuration parameter.

An MCS of data 1s configured based on the MCS set.

The higher-layer configuration parameter 1indicates
whether data transmission supports a 16QAM modulation
scheme, and the MCS set includes one or more of: a first
MCS set or a second MCS set.

Of course, 1n the storage medium including computer-
executable mnstructions provided by the embodiments of the
present application, the computer-executable instructions
implement not only the method operations described above
but also related operations in the configuration method
provided by the embodiments of the present application.

The embodiments of the present application further pro-
vide a storage medium including computer-executable
istructions, where the computer-executable instructions are
used for, when executed by a computer processor, perform-
ing a recerving method. The method includes the following
operations.

A higher-layer configuration parameter 1s received.

An MCS set 1s determined based on the higher-layer
confliguration parameter.

The higher-layer configuration parameter indicates
whether data transmission supports a 16QAM modulation
scheme, and the MCS set includes one or more of: a first
MCS set or a second MCS set.

Of course, 1 the storage medium including computer-
executable 1nstructions provided by the embodiments of the
present application, the computer-executable instructions
implement not only the method operations described above
but also related operations 1n the recerving method provided
by the embodiments of the present application.

From the preceding description of embodiments, 1t 1s to be
understood by those skilled imn the art that the present
application may be implemented by soiftware and general-
purpose hardware or may be implemented by hardware. The
technical solutions of the present application may essentially
be embodied 1n the form of a software product. The software
product 1n a computer may be stored 1n a computer-readable
storage medium such as a floppy disk, read-only memory
(ROM), random-access memory (RAM), flash memory,
hard disk or optical disc 1n the computer and includes
multiple instructions for enabling a computer device (which
may be a personal computer, a server or a network device)
to execute the methods of the embodiments of the present
application.

The preceding are only example embodiments of the
present application and are not intended to limait the scope of
the present application.

It 1s to be understood by those skilled in the art that the
term user terminal encompasses any suitable type of wire-
less user device, such as a mobile phone, a portable data
processing apparatus, a portable web browser or an onboard
mobile station.

In general, multiple embodiments of the present applica-
tion may be implemented in hardware, a special-purpose
circuit, software, logic, or any combination thereol. For
example, some aspects may be implemented in hardware
while other aspects may be implemented in firmware or
soltware that may be executed by a controller, a micropro-
cessor, or other computing apparatuses, though the present
application 1s not limited thereto.

The embodiments of the present application may be
implemented by computer program instructions executed by
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a data processor ol a mobile apparatus, for example, 1n a

processor entity, by hardware, or by a combination of

software and hardware. The computer program instructions
may be assembly instructions, instruction set architecture
(ISA) 1nstructions, machine instructions, machine-related
instructions, microcodes, firmware instructions, status set-
ting data, or source or object codes written 1n any combi-
nation of one or more programming languages.

A block diagram of any logic flow among the drawings of

the present application may represent program steps, may
represent interconnected logic circuits, modules, and func-
tions, or may represent a combination of program steps with
logic circuits, modules, and functions. The memory may be
ol any type suitable to the local technical environment and
may be implemented using any suitable data storage tech-
nology such as, but not limited to, a read-only memory
(ROM), a random-access memory (RAM), an optical
memory device and system (a digital video disc (DVD) or a
compact disc (CD)), and the like. The data processor may be
of any type suitable to the local technical environment such
as, but not limited to, a general-purpose computer, a special-
purpose computer, a microprocessor, a digital signal proces-
sor (DSP), an application-specific imntegrated circuit (ASIC),
a field—programmable gate array (FPGA) and a processor
based on a multi-core processor architecture.

A detailed description of exemplary embodiments of the
present application has been provided in the preceding
through exemplary and non-restrictive examples. However,
considering the drawings and the claims, various modifica-
tions and adjustments to the preceding embodiments are
obvious to those skilled 1n the art but do not deviate from the
scope of the present application. Accordingly, the proper
scope of the present disclosure 1s determined according to
the claims.

What 1s claimed 1s:

1. A configuration method, comprising;:

configuring a higher-layer configuration parameter; and

sending the higher-layer configuration parameter;

wherein the higher-layer configuration parameter indi-
cates whether data transmission supports a 16 quadra-
ture amplitude modulation (16QAM) modulation
scheme,

wherein a modulation and coding scheme (MCS) set 1s
based on the higher-layer configuration parameter, the
MCS set comprises at least one of: a first MCS set or
a second MCS set, and

wherein the first MCS set only comprises MCSs for the
16QQAM modulation scheme, and the second MCS set
only comprises MCSs for a quadrature phase-shiit
keying (QPSK) modulation scheme.

2. A receiving method, comprising:

receiving a higher-layer configuration parameter; and

determining a modulation and coding scheme (MCS) set
based on the higher-layer configuration parameter;

wherein the higher-layer configuration parameter indi-
cates whether data transmission supports a 16 quadra-
ture amplitude modulation (16QAM) modulation
scheme, and the MCS set comprises at least one of: a
first MCS set or a second MCS set,

wherein the first MCS set only comprises MCSs for the
16QQAM modulation scheme, and the second MCS set
only comprises MCSs for a quadrature phase-shiit
keying (QPSK) modulation scheme.

3. The method of claim 2, wherein determining the MCS

set based on the higher-layer configuration parameter com-
prises:
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in response to determining that the higher-layer configu-
ration parameter indicates that the data transmission
supports the 16QQAM modulation scheme, determining,
the MCS set to be the first MCS set or the second MCS
set; and

in response to determining that the higher-layer configu-
ration parameter indicates that the data transmission
does not support the 16QAM modulation, determining,
the MCS set to be the second MCS set.

4. The method of claim 2, wherein a maximum transport
block size (TBS) index in the first MCS set 1s TBS 21.

5. The method of claim 2, wherein the second MCS set
satisfies the following correspondence: MCS 1ndexes O to 13
correspond to transport block size (TBS) indexes 0 to 13,
respectively.

6. The method of claim 2, wherein a first modulation order
corresponding to the first MCS set 1s larger than a second
modulation order corresponding to the second MCS set.

7. The method of claim 6, wherein the first modulation
order corresponding to the first MCS set 1s 4, and the second
modulation order corresponding to the second MCS set 1s 2.

8. An apparatus comprising:

a memory storing a plurality of instructions; and

a processor configured to execute the plurality of instruc-

tions, and upon execution of the plurality of istruc-

tions, 1s configured to:

configure a higher-layer configuration parameter; and

send the higher-layer configuration parameter;

wherein the higher-layer configuration parameter indi-
cates whether data transmission supports a 16
quadrature amplitude modulation (16QAM) modu-
lation scheme,

wherein a modulation and coding scheme (MCS) 1s
based on the higher-layer configuration parameter,
the MCS set comprises at least one of: a first MCS
set or a second MCS set, and

wherein the first MCS set only comprises MCSs for the
16QAM modulation scheme, and the second MCS
set only comprises MCSs for a quadrature phase-
shift keying (QPSK) modulation scheme.

9. An apparatus comprising;:

a memory storing a plurality of instructions; and

a processor configured to execute the plurality of instruc-

tions, and upon execution of the plurality of instruc-

tions, 1s configured to:

receive a higher-layer configuration parameter; and

determine a modulation and coding scheme (MCS) set
based on the higher-layer configuration parameter,

wherein the higher-layer configuration parameter indi-
cates whether data transmission supports a 16
quadrature amplitude modulation (16QQAM) modu-
lation scheme, and the MCS set comprises at least
one of: a first MCS set or a second MCS set, and

wherein the first MCS set only comprises MCSs for the
16QAM modulation scheme, and the second MCS
set only comprises MCSs for a quadrature phase-
shift keying (QPSK) modulation scheme.

10. The apparatus of claim 9, wherein 1n order to deter-
mine the MCS set based on the higher-layer configuration
parameter, the processor, upon execution of the plurality of
istructions, 1s configured to:

in response to a determination that the higher-layer con-

figuration parameter indicates that the data transmis-
sion supports the 16QAM modulation scheme, deter-
mine the MCS set to be the first MCS set or the second
MCS set; and
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in response to a determination that the higher-layer con-
figuration parameter indicates that the data transmis-
s1ion does not support the 16QQAM modulation scheme,
determine the MCS set to be the second MCS set.

11. The apparatus of claim 9, wherein a maximum trans-
port block size (TBS) index in the first MCS set 1s TBS 21.

12. The apparatus of claim 9, wherein the second MCS set
satisiies the following correspondence: MCS indexes O to 13
correspond to transport block size (TBS) indexes 0 to 13,
respectively.

13. The apparatus of claim 9, wherein a first modulation
order corresponding to the first MCS set 1s larger than a
second modulation order corresponding to the second MCS
set.

14. The apparatus of claim 13, wherein the first modula-
tion order corresponding to the first MCS set 1s 4, and the
second modulation order corresponding to the second MCS
set 1s 2.
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